Colliding Particles - Episode 6: Beam 

Notes

This film focuses on the competition that exists between the two teams of scientists who are working with the detectors (ATLAS and CMS) at the LHC. They talk about their personal emotional responses to problem-solving, competition and rivalry. They discuss the benefits that may also come from having two competing teams.

Activity 1

Two experiments, two teams – competition!

This activity encourages students to think about scientists’ personal responses to the work they are doing at the LHC, and the effects of having two competing teams working on the same site.

The questions should be introduced before the students watch the film, and then they should complete their answers during and after the viewing. 

At the end, compare answers and ask whether students have been surprised about anything they have seen.

1

	challenge
	Scientists like the challenge of having a problem to solve.

	satisfaction
	Solving a problem brings a personal sense of satisfaction.

	rivalry
	Because there are two teams trying to solve the same problem, there is rivalry between them – only one team can be the first with the answer.


2  Three benefits of competition:

Teams work harder and seek to get as much good data as quickly as possible.

One team will be the first to find the answer but the other will validate the results of the first (if they find the same answers).
Being first to discover something can help you get more funding for experiments in the future.
Activity 2
LHC – the first runs

The LHC scientists use some unfamiliar terminology in describing their work. It may help your students if you ask them to interpret the statements given on the worksheet.

You could either allow students to say what they think the statements mean, watch the film, and check whether they were correct, or give the correct interpretations before watching.

1  “There are two collaborations working at LHC: ATLAS and CMS.”

Here, the word ‘collaborations’ refers to the collaborative teams running each of the detectors.

2  “If we shut down the computers to change the software we will lose run time and than means less data. We need lots of data because the results all depend on the statistics.”

Here, the word ‘statistics’ refers to the fact that the most significant results (eg the existence of the Higgs boson) will be deduced from data gathered from many millions of collisions. Statistical analysis will be needed to determine whether a new particle or event has been informed; there won’t be a single collision that shows up the existence of the particle.

3  “At present, the collisions are not producing any new physics, they are simply confirming known physics.”

Here, the word ‘physics’ refers to the results of the experiments which can be explained in terms of the established laws of physics. ‘New physics’ would describe any new phenomena which are revealed by later experiments.

4  “Because we have two experiments, the results from the second one will be used to validate those from the first one.”

Here, the word ‘validate’ suggests that, although one of the experiments may be the first to find something new, these results will be confirmed by the second experiment (assuming they both come to the same conclusions). This will give greater confidence in the results.

Film Summary

Tiziano Camporesi, CMS run co-ordinator

Benedetto Gorini. ATLAS run co-ordinator

Ariella Cattai, ATLAS cooling co-ordinator

Gigi Rolandi, CMS physics co-ordinator

Rachel Wilken in the CMS control room

Jon Butterworth, Experimental Physicist attached to ATLAS
	0:00
	Solving problems
	Tiziano Camporesi and Benedetto Gorini describe the personal pleasure of solving problems in science.

	1:00
	CMS control room
	Rachel Wilken describes the satisfaction of work coming to fruition.

	1:30
	Two experiments
	Tiziano and Benedetto explain that there are two competing experiments (CMS and ATLAS). If both get the same results, this will provide validation of the findings. 

Rachel and colleagues explain why they want to maximise the amount of data collected.

	3:50
	Getting competitive
	Jon explains that particle physics is a small world. Ariella and Gigi argue over the number and quality of published papers. ATLAS is a month behind CMS.

	6:00
	Missing energy
	Rachel explains that a V-shaped pattern of jets suggests that there is ‘missing energy’ – something to be explained.

	6:40
	Testing times
	Tiziano explains that, at this early stage, the detectors are tested by ensuring that they can reproduce established physics results.

	8:00
	First, best – and civilised
	Jon explains that everyone wants to be first and best. Tiziano describes the competition as ‘very civilised’.

Rachel describes the satisfaction at the end of a run.

	9:50
	End
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